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® Chip device bonding machine. 



® The invention provides a chip device bonding 
machine in which bubbles can be effectively pre- 
vented from remaining in an adhesive (7) or the like. 
A flexible board (1) is moved on a base (14) at every 
unit by the rotation of reels (15S. 15T). In accor- 
dance with the movement of the flexible board (1), a 
new portion of a tape (16) made of a film, a paper or 
the like is moved above the base (14). The tape (16) 
is located between the flexible board (1) and the 
base (14). A thermosetting adhesive (7) is deposited 
on the flexible board (1) on the base (14) by an 
adhesive nozzle (20). An 10 chip (3) is placed on the 



flexible board (1) on the base (14) by an iC chip 
supply arm (18). A pressing arm (22) including a 
heater (23) presses and heats the IC chip (3) toward 
the base side to interconnect the IC chip (3) to the 
flexible board (1). When the IC chip (3) is heated 
and pressed by the pressing arm (22), the tape (16) 
is concaved at its portions corresponding to bumps 
and consequently the flexible board (1) is deformed, 
whereby bubbles produced within the adhesive (7) 
are pushed out to the outside. Thus, the bubbles can 
be effectively removed from the adhesive (7). 
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BACKGROUND OF THE INVENTION 
Field of the Invention 



The present invention relates generally to flip 
chip bonding machines and. more particularly to a 
chip device oonding machine for bonding chip- 
snape:: oiectronjc assemDiy parts s:::n as iCs or 
the like to a fiexibie board and a metr':d thereof. 

Description of the Prior Art 

(C cards in which an 10 chip is housed in a 
plastic card are proposed. When the tC card is 
manufactured, an electrode of IC chip nnust be 
interconnected to a wiring pattern of the board. 

Fig. 1 of the accompanying drawings shows an 
example of a conventional interconnection method 
which utilizes a wire bonding technique. 

In Fig. 1, reference numeral 1 depicts a flexible 
board and 2 a wiring pattern formed on the flexible 
board 1. An 10 chip 3 is secured to the flexible 
board 1 by an adhesive 4 and then an electrode 3a 
of the IC chip 3 and the wiring pattern 2 are 
interconnected by means of a gold wire 5. 

According to the prior-art wire bonding inter- 
connection method, the gold wire 5 occupies a 
predetermined space, which unavoidably increases 
the thickness of the product (10 card). In order to 
solve this problem, an interconnection method uti- 
lizing a flip chip bonding (face-down bonding) tech- 
nique, whicn is one of the wireiess bonding tech- 
niques, is proposed. 

Figs. 2A and 2B of the accompanying drawings 
show a conventional interconnection method utiliz- 
ing she flip chip bonding technique, in Figs. 2A and 
2B, like parts corresponding to those of Fig. 1 are 
marked with the same references and therefore 
need not be described in detail. Bumps 6 are 
interconnected to the wiring pattern 2 at its posi- 
tions corresponding to the electrodes 3a of the 10 
'^chip 3, A thermosetting adhesive 7 are deBO.aiied 

■ °JL^^^ flexible board 1 atTts^p^ositirirucorresponding 
.to the position at whicF"the 10 chip 3 is set, as 

■ shown in Fig. 2 A. "^'^'^ 

Then, the IC chip 3 is set on the flexible board 
1 such that the electrodes 3a are faced to the 
bumps 6. The IC^hi^ 3 is beated at a thermoset- 
ting temperature of the adhesive 7 aj2d_aQ.plied_with 
a pressure so that the adhesive 7 between the 
eiectrode*"3a of the 10 chip 3 and the bump 6 may 
be removed. Thus, the IC chip 3 is secured on the 
flexible board 1 and the electrodes 3a of the iC 
chip 3 are interco ;nected to the wiring pattern 
through the bumps 6 as shown in Fig. 2B. 

In the above-mentioned flip chip bonding pro- 
cess, when the adhesive 7 is heated, it is fre- 
quently observed that bubbles (chemical gas or air) 



are produced from the adhesive 7 and remain in 
the adhesive 7 between the flexible board 1 and 
the IC chip 3. Figs. 3A and 3B show the condition 
such that bubbles 8 remain in the adhesive 7 
6 between the flexible board 1 and the !C chip 3. Fig. 
3A is a longitudinal cross-sectionai view and Fig. 
3\ :s a bottom view with the flexible board 1 being 

■/.•ren the bubble 8 remains between the f^exi- 
10 ble board 1 and the 10 chip 3, the bubble S is 
expanded and contracted in response to the 
change of temperature, thereby causing the inter- 
connection portion to be cracked or peeled oft. As 
a result, reliability of the interconnection is deterio- 
75 rated. 

Therefore, according to the conventional tech- 
nique, in order to remove the bubbles 8, the 
amount of the adhesive 7 is increased or a lot of 
time is spent for the heating and pressing process, 
20 which uselessly consumes the adhesive 7 or dete- 
riorates the efficiency of manufacturing. 

OBJECTS AND SUMMARY OF THE INVENTION 

25 Therefore, it is an object of the present inven- 

tion to provide an improved chip device bonding 
machine in which the aforesaid shortcomings and 
disadvantages encountered with the prior art can 
be eliminated, 

30 More specifically, it is an oDject of the present 

invention to provide a chip device bonding machine 
wnich can effectively prevent bubbles from remain- 
ing in the adhesive between a ileKible board and an 
IC chip. 

35 It is another object of the present invention to 

provide a chip device bonding machine in which 
efficiency of manufacturing can be increased. 

It is still another object of the present invention 
to provide a chip device bonding machine in which 

40 reliability of interconnection can be improved. 

According to an aspect of the present inven- 
tion, a chip device bonding machine is comprised 
of board supplying means for supplying a flexible 
board, an adhesive nozzle for depositing a ther- 

45 mosetting adhesive on the flexible board, an elec- 
tronic parts supply arm for placing chip-shaped 
electronic parts on the flexible board on which the 
adhesive is deposited, sheet supplying means tor 
supplying a sheet-shaped member to the flexible 

50 board on its surface opposite to the surface on 
which the electronic parts are placed, and a press- 
ing arnn for heating and pressing the electronic 
parts set on the flexible board. 

The above and other objects, features, and 

55 advantages of the present invention will become 
apparent from the following detailed description of 
an illustrative embodiment thereof to be read in 
conjunction with the accompanying drawings, in 



3 



EP 0 617 071 A1 



4 



which like reference numerals are used to identify 
the same or similar parts in the several views. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a diagram used to explain an intercon- 
nection method utilizing a wire bonding tech- 
nique according to the prior art; 
Figs. 2A and 2B are respectively diagrams used 
to explain an interconnection method utilizing a 
flip chip bonding technique according to the 
prior art; 

Figs. 3A and 3B are respectively a longitudinal 
cross-sectional view and a bottom view in which 
the flexible board Is omitted, and illustrating the 
condition such that bubbles remain in the adhe- 
sive between the flexible board and the IC chip; 
Fig. 4 is a schematic diagram showing an ar- 
rangement of a chip device bonding machine 
according to an embodiment of the present in- 
vention; and 

Figs. 5A and 5B are iongitudinal crosS'Sectional 
views used to explain how to push out bubbles. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

A chip device bonding machine according to 
an embodiment of the present invention will 
hereinafter be described in detail with reference to 
Fig. 4. Also in Fig. 4, like parts corresponding to 
those of Figs. 1 through 3 are marked with the 
same references and therefore need not be de- 
scribed in detail. Referring to Fig. 4, there are 
provided a supply reel 11 S for supplying the flexi- 
bie board 1 and a take-up reel 11 T for taking up 
the flexible board 1. These supply and take-up 
reels 11S and 11T are rotated under the control of 
a system controller 13. 

The flexible board 1 is composed of a plurality 
of successive units in each of which the wiring 
patterns 2 and the bumps 6 are fixed in advance 
(see Figs, 2A and 28). The flexible board 1 is 
moved on a base 14 at every unit in accordance 
with the rotation of the reels 1 1 S and 1 1T. 

In Fig. 4, reference numerals 158 and 15T 
respectively depict a supply reel and a take-up reel 
for a tape (sheet-like member) 16 made .of a film, a 
paper or the like. The rotation of these reels 15S 
and 15T is controlled by the system controller 13., 

The tape 16 is located between the base 14 
and the flexible board 1. As a new unit of the 
flexible board 1 is moved on the base 14, a new 
portion of the tape 16 is moved on the base 14 by 
the rotation of the reels 15S and 15T. 

An IC chip supply arm 18 is adapted to place 
the IC chip 3 (see Figs. 2A and 28) on the flexible 
board 1. Operation of the iC chip supply arm 18 is 



controlled by the system controller 13, 

An adhesive nozzle 20 is adapted to deposit a 
thermosetting adhesive 7 (see Figs. 2A and 28) 
such as an epoxy resin or the like on the flexible 

5 board 1. Operation of the adhesive nozzle 20 is 
controlled by the system controller 13. 

A pressing arm 22 houses therein a heater 23. 
Pressing operation of the pressing arm 22 is effec- 
ted by a plunger 24 which is controlled by the 

70 system controller 13. 

According to the above-mentioned arrange- 
ment, a new unit of the flexible board 1 is moved 
on the base 14 by the rotation of the reels 1 1S and 
11T. Also, a new portion of the tape 16 is moved 

15 on the base 14 by the rotation of the reels 15S and 
15T. 

Then, the adhesive nozzle 20 is moved above 
the unit of the flexible hoard 1 on the base 14 and 
the thermosetting adhesive 7 is deposited on the 
20 unit. 

in the next process, the IC chip 3 is placed on 
the unit of the flexible board 1 on the base 14 by 
the IC chip supply arm 18. At that time the elec- 
trode 3a of the fC chip 3 is opposed to the bump 6 

25 interconnected on the wiring pattern. 

The pressing arm 22 is moved toward the base 
14 side by the plunger 24 and the tC chip 3 is 
pressed to the base 14 side while it is being 
heated. As a consequence, the olectrode 3a of the 

30 iC chip 3 is brought in contact with the bump 6 and 
then interconnected to the wiring pattern 2. Under 
this condition, the IC chip 3 is secured to the 
flexible board 1 when the adhesive 7 is heated and 
then cured, 

35 The above-mentioned bonding operation is ef- 

fected each time the unit of the flexible board 1 js 
sequentially moved on the base 14. 

According, to this embodiment, the tape 16 is 
located between the base 14 and the flexible board 

40 1. Thus, when the IC chip 3 is heated and pressed 
by the pressing'arm 22, as shown in Fig. 5A, the 
tape 16 is concaved at its portions corresponding 
to the bumps 6 so that the flexible board 1 is 
deformed so as to project a central portion thereof / 

45 corresponding to a portion between the bumps 6. 
6. 

As a result, the bubbles 8 produced within the 
adhesive 7 are pushed out to the outside and no 
bubbles 8 remain within the adhesive 7 at the 
60 completion of the bonding operation as shown in 
Fig. 5B. 

As described above, according to the flip chip 
bonding machine of this embodiment, the bubbles 
8 can be effectively prevented from being left with- 
55 in the adhesive 7 and therefore reliability of the 
interconnection can be improved. Further, as com- 
pared with the prior-art technique in which the 
amount of the adhesive 7 is increased and the 
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adhesive 7 and the (C chip 3 are heated and 
pressed during a long period of time, according to 
the present invention, the adhesive 7 can be more 
efficiently utilized and efficiency of nnanufacturing 
can be increased. 

While the )C chip 3 is interconnected to and 
secured to the flexible board 1 in the above-men- 
tion- d SiT-ooc the present invention is not 

vd thei>:-'o c'^'C the flip chsp bonding machine of 
the present invention can be similarly applied to 
the case such that other chip-shaped electronic 
parts are interconnected to and secured to the 
flexible board. 

According to the above-mentioned embodi- 
ment, the flexible board 1 is moved and the tape 
16 also is moved, thereby new portions of the tape 
16 being utilized sequentially. When the concaved 
portion of the tape 16 has sufficient force of re- 
stitution, the same portion of the tape 16 can be 
utilized a plurality of times, before being advanced. 

While the flexible board is composed of a 
plurality of units, supplied by the supply reel and 
taken up by the take-up reel as described above, 
the present invention is not limited thereto and 
such a variant Is also possible. That is, for exam- 
pie, the flexible board might be formed of a single 
unit, or plural flexible boards might be supplied one 
by one. 

Having described the pf3-erred embodiment of 
the invention with reference .c the accompanying 
drawings, it is to be undersTOOd that the invention 
is not limited to that precise embodiment and that 
various changes and modifications thereof could be 
effected by one skilled in the art without departing 
from the spirit or scope of the invention as defined 
in the appended claims. 

Claims 

1. A chip device bonding machine for bonding a 
chip device on a flexible board comprising: 

(a) board supplying means for supplying 
said flexible board having first and second 
surfaces; 

(b) adhesive depositing means for deposit- 
ing a thermosetting adhesive on said first 
surface of said flexible board; 

(c) chip device mounting means far mount- 
ing a chip device on said first surface of 
said flexible board on which said thermoset- 
ting adhesive is deposited; 

(d) sheet putting means for putting a sheet 
on said second surface of said flexible 
board; and 

(e) pressing means for pressing said chip 
device on said flexible board and heating 
said chip device on said flexible board. 



2. A chip device bonding machine for bonding a 
chip device on a flexible board comprising: 

(a) board supplying means for supplying 
said flexible board having first and second 

5 surfaces; 

(b) adhesive depositing means for deposit- 
ing a thermosetting adhesives on said first 
surface of said flexible boarc; 

(c) chip device mounting nnsan8t. for mount- 
10 ing a chip device on said first surface of 

said flexible board on which said thermoset- 
ting adhesive is deposited; 

(d) sheet putting means for putting a sheet 
on said second surface of said flexible 

rs board; 

(e) pressing means for pressing said chip 
device on said flexible board and heating 
said chip device on said flexible board; and 

(f) control means for controlling operation of 
20 said board supplying means, said adhesive 

depositing means, said chip device mount- 
ing means, said sheet putting means and 
said pressing means. 

25 3. A method for bonding a chip device on a 
flexible board, comprising the steps of: 

(a) supplying a flexible board having first 
and second surfaces to a basic stand; 

(b) depositing a thermosetting adhesive on 
30 said first surface of said flexible board; 

(c) mounting a chip device on said first 
surface of said flexible beard on which said 
thermosetting adhesive is deposited; 

(d) putting a sheet on said second surface 
35 of said flexible board; and 

(e) pressing said chip device on said flexi- 
ble board and heating said chip device on 
said flexible board. 

40 4. The chip device bonding machine according to 
claim 1, wherein said board supplying means 
comprises a board supply reel for supplying 
said flexible board and a board take-up reel for 
taking up said flexible board. 

45 

5. The chip device bonding machine according to 
claim 2, wherein said board supplying means 
comprises a board supply real for supplying 
said flexible board and a board take-up reel for 

50 roiling said flexible board, in which said control 

means controls a rotation of said board supply 
and board take-up reels. 

6. The chip device bonding machine according to 
55 claim 1 , wherein said sheet putting means 

comprises a sheet supply reel for supplying 
said sheet and a sheet take-up reel for taking 
up said sheet. 
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7. The chip device bonding machine according to 
claitm 2, wherein said sheet putting means 
comprises a sheet supply reel for supplying 
said sheet and a sheet take-up real for taking 

up said sheet, in which said control means 5 
controls rotation of said sheet supply and 
Sheet take-up reels. 

8. The chip device bonding machine according to 
claim 1, wherein said pressing means com- io 
prises a heater for heating said chip device on 

said flexible board and heater shift means for 
shifting said heater between first and second 
positions, said heater shift means contacting 
said heater at said first position. rs 

9. The chip device bonding machine according to 
claim 2, wherein said pressing means com- 
prises a heater for heating said chip device on 

said flexible board and heater shift means for 20 
shifting said heater between first and second 
positions, said heater shift means contacting 
said heater at said first position, and said con- 
trol means controlling operation of said heater 
and said heater shift means. 25 
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